Lack of antigen-specific immune responses in anti-IL-7 receptor alpha chain antibody-treated Peyer's patch-null mice following intestinal immunization with microencapsulated antigen.
Peyer's patches (PP) represent a well-characterized inductive site in gut-associated lymphoid tissue that actively acquires antigens from the intestinal lumen. It was reported that organized PP are not required for antigen-specific IgA responses induced by oral immunization with soluble antigen mixed with the mucosal adjuvant, cholera toxin. However, the role of PP in the induction of mucosal and systemic immune responses remains to be clarified in the case of particulate antigen. Here, we created PP-null mice by treating them with monoclonal anti-IL-7 receptor alpha chain (IL-7 R alpha) antibody during gestation and then immunized with antigen-encapsulated poly-lactic acid (PLA) microspheres. Brisk OVA-specific antibody responses were noted in serum and fecal extracts of normal mice following direct intestinal immunization with OVA in PBS (OVA-PBS) as well as in PLA-microspheres (OVA-MS). Antibody production was similarly elevated in PP-null mice immunized with OVA-PBS via direct injection into the intestinal tract. In contrast, OVA-specific antibody responses were dramatically decreased in both serum and fecal extracts collected from PP-null mice immunized intestinally with OVA-MS. These results were further supported by the number of OVA-specific antibody-forming cells detected in the spleen and intestinal lamina propria. PP deficiency also resulted in the reduction in OVA-specific Th1/Th2 cell responses in the spleen and mesenteric lymph nodes of mice intestinally immunized with OVA-MS. These results suggested that organized PP do, in fact, play a crucial role in the induction of antigen-specific immune responses against ingested particulate antigen.